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EAST HARTFORD DIKE

PEITINENT DATA

Location Connectiout River, Bast Hartford, Connecticut
Areapro'tected...-.........4... 7503.01'63

Limits of this contract « + « ¢ + + {Stas 31450 to 99+40 and
(Stes 170400 to 241+ 15

Limits of previous dike construction (Stae 99+L0 to 170+00
Elevations (above mean sea level)

Top of dike (near Green Terrace and Mein Street . . h3.0

Top of dike (at Stae L7+73)  « v « o ¢ o o o o ¢ « 1430

Top of railroad stop-log structure (at Sta. 98+00). L2.5

Top of railroad stop~log structure (at Sta. 98430). L0.7

(Dike constructed under previous contract between
Stas 99+40 and 170400)

Top of dike {at Stoas 170400) ¢ v o o« o o o s o « o 39.1

Top of dike (high ground near Brewers Lane and
Centrﬂlﬂvenue) P S R T T T T S S ST B R R 5911

Embankmenﬁ
Maximum height of dike o+ 4 « o v « ¢ ¢« o ¢ s+ o o 37 feot

Total 1ength of dike e b s 5 e & @

« o 13,900 feet
Total impervious £11l « « + ¢ o s o & &+ « 177,000 cu. yds.
Total pervious snd random £ill + « « « « 838,000 cu. yds.
Total sheet PIliNg o o o o ¢ o s ¢ & o @ 52,800 sq. £,

Total riprap (hand placed)s » « « o o 17,300 cu. yds.

Total gravel bedding. o o « ¢ o o » o o 17,100 cue yds.

Total topsoil ¢ B & 9 9 @8 ® & 9 * s @ 32.[.’500 Clle yds.



Conoreate Stop~Log Structures

Maximum height (above stop=log s111) o o s ¢ s s ¢ o« o o 9 feeb

Conerete Quantities

-To“cal..o..........-........ 1,500011-}]'(181



I. INTRODUCTION



I. INTRODUCIION

A, AUTHORIZATION AND PAST REPCRTS. - The flood protection work

for the sections known as the North and South Sections is a part of the‘
local protection works for the Town of East Hartford, Comnecticut, The
originel project is included in the Comprehensive Plan of Flood Control
for the Connecticut River as descoribed in House Dooument Noa. L55, 75th
Congress, 2nd session, and is authorized under the Flood Conbrol Act,
approved June 28, 1938,

B. NECESSITY FOR THE PROTECTION, - An important ares of East

Hartford, consisting approximately of 750 acres north of the Hockanum
River and west of Main Street centering about Connecticut Bouleverd, was
inundated during numerous floods in the Conneeticut River inecluding the
great flood of March 19%6 and the slightly lesser flood of September 1538,
A pronounced bank divides this ares, the lower portion being referred to
as ‘the meadow and the upper as the terrace. Development on the terrace
ocnsists of residences of medium class construction and several small
industries and commercial establishmentse Development on the meadow, ex-
cept along the Connecticut Boulevard which crosses the meadow on a £ill
approximately level with the elevation of the terrace, is principally low
cost residences, smnll boat clubs, and a bulk oil terminel. Commercial
establishments of good construction are located on and adjacent to the
Comneceticut Boulevard. The low meadow land would, without dike protec-
tion, be subject to frequemt flooding. The flood protection covered in
this analysis completes encirclement of the arca, dike construction from

the reilroad to station 170400 having already been completed.
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C. PROVISION FOR PUMPING FACILITIES. - The construction of the

protection works for the area just deseribed will prevent the natural
surface drainage within the area from reaching the Connecticut and
Hockenum Rivers dﬁring high river stages, For the purpose of discharg-
ing the accumulated surface drainage including that from local storm
runoff from within the protected area and seepage through the dikes or
their foundations, and sanitery sewage, three pumping stations are nec-
essary. The construction of the pumping stations are accomplished under
separate contracts. Discussion of the pumping stations in this Analysis
ofrDesign is confined to the selection of sites end capacities.

D. COVSULTATIONS WITH TCWN, RAILROAD, AND OTHER OFFICIALS, -

Bef'ore and during the actual design of the pro%ective'wcrks, consulta-
tions were held with representative officials of the Town of East Harte
ford, and the New York, New Haven and Hartford Railroad. The alignment
of the protective works, the drainage features, the disposition of under-
ground structures and river regulation works at and above the railrcad
bridge were the main subjects of discussion. FPolicies governing clear-
ances and other requirements of railroad stop-log structures as developed
through conferences on past work were adhered to, The fimnl design for
these protective works have been prepared with & view toward a minimum
disturbance to existing developments and to cavse minimum interference
with any futurc developments of the area.

Es« DESCRIFTION OF PROTECTION WORKS, -

le General. - Plate No. 1 shows the general location of this

projeets Two sections, kmown as the "Initial Fiscal Year 1938 Unit" and

"Fiscal Year 1939 Section," now completed, were recommended in a subproject



dated November 16, 1938, revised December 1, 1938, and approved December
23, 1938 by the Chief of Engineers. These sections were covered in
Analysis of Design designated as E.H.2 and consists of dike protection
work from the railroad to a point 7060 feet southwards, The remaining
embankment necessary to complete the dike protection, known es the North
and South Sections, is covered in this Analysis of Designe

2. North Section. ~ The North Section, an earth embankment,

starts at high ground near Main Street north of Green Terrace and projects
across the terrace and meadow in a westerly direction, and then bends
southerly and westerly, following the east bank of the Connecticut River
to join the "Fiscal Year 19%9 Section” st the railroad embaniment. The
totel length of this sgection is about 6,785 feet. The top width is 10
feet and the maximum height is 30 feet. Ample foreshore is provided at
the river barlk. Concrete abutments and sill, supporting & timber stop-
log barrier, provide passege of the Willimentic Branch of the New York,
New Haven and Hartford Railroad through the dike. A ramp located at
Station 70400 provides access to the foreshore.

%5+ South Section. - The South Section begins at Station 170400,

the point where the dike bends easterly awey from the Connecticut River
to oross the swale and follow the bank of the terrace along the Hockanum
River, terminating at high ground near the intersection of Central Aﬁenue
and Brewer Lane. The protection works is an earth embankment about 7,090
feet long, has a top width of 10 feet and a maximum height of 37 feet. A
conorete stop-log structure permits the passage of Main Street trévelway

including a railroad track extension through the dike. An extended wing-
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wall on the west side of the
of present development along
maintain access to lands cub

and goneral plens see Plates

stop~log structure permits the continued use
Main Street. Three ramps are provided to
off by the dike construction. FPFor location,

Hos. 1, 31 to L5 inclusive.
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II., SELECTION OF ALIGNMENT AND TYPE OF PROTECTION

Ao  SELECTED ALIGNMENT., -~ The aligmment adopted for the North

Section is the modified aligmment approved by the Chief of Engineers
Januery 11, 1939 and included in the report published as Senate Document
No, 32, 76th Congress, lst session, Ample foreshore is allowed for the
improvement of hydraulic characteristics of the river chammel and for
the prevention of undermining the dike foundation. The alignment of the
South Section is essentially the same as set forth in the approved
project. Details of construction and design caused only minor chenges
in the alignment,

B, OTHER ALIGNMENTS CONSIDERED. = The former approved alignment

of the North Section follewed the railroad to high ground. Reexamination
of the flood situation of Bast Hartford after the 1938 flood indicates
that damages to be anticipated exceed the original.estimates and protec-
tion of the area north of the railroad is warrented. Further modifi-
cation was made in that greater foreshore requirements were necessary to
insure the safety of the eﬁbankment and allow for z larger river channel
B1C8 .,

Alternate alignments were considered at Main Street, one crossing
on high ground at the intersection of Pitkin and Main Streets, and
another eliminating the U-bend in the dike west of Main Street, The
former alternative, although slightly less in cost, excluded valusble
property and involved an additional stop-log structure, The latter al=-
ternative compered unfavorably in cost with the selected aligoment and
had the disadvantage of poorer foundation and necessitated the filling

in of a large pocket behind the dike for drainage.
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Co  SELECTION OF TYPES OF PROTECTION, - Pervious materials for

construction of an earth dike are readily available in abundance at the
site and impervioﬁs meterials are within a reasonable heuling distance.
Furthermore, foundation ¢onditions, required height of protection, and
available space for permanent construction meke an eerth structure well
suited to the site, The use of a short section of conerete wall west
of Main Street is necesséry becavse of clearance requirements around

existing structures,
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IT1. GBEOLOGICAL INVESTIGATIONS

A. VATURE OF VALLEY, ~ The flood plain of the Connecticut River,

within the area to be enclosed by proposed and completed levees, varies
in width from about 0.3 mile to 0,8 mile. The valley bottom stands
throughout much of its extent at an elevation between 15 and 18 feet
above mean sea level, In its easterly portion, bordering a terrace,
there is an elongated depression or swale, at about Elevetion 12, In
time of flood this swale serves as a natural floodway carrying fleood
waters into the fributary Hockanum River at § point near its confluence
with the Connecticut River, A large part of the flood plain aree lying
between the swale and the river is highly developed. Bedrock is deeply
buried throughout the area.

B, METHOD AND EBXTENT OF BXPLORATIONS. = Subsurfece explorations

were made by means of dry sample borings, auger borings, and test pits,
In addition several O-inch diameter borings, for undisturbed sempling,
were completed. Borings were made {1) to determine the character and
thickness of overburden forming the dike foundations, (2) to investigate
sediments in the Connecticut River as a possible source of pervious
embaniment material, and (3) to investigate materials to be excavated

in the storage pond adjacent to the proposed pumping station at the
swale near the Hocksnum River. Several test pits were excavated to
investigate organic deposits occurring in the foundation at the northerly
end of the project, and to determine the character of fill materials
available for stop-log structure foundstions at the railroad and highway
crossings. The location and records of these explorations are shown

on Plates Nos, 4 to 9, inclusive, entitled "Subsurface Explorations”,
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C. SIIE, - The dike, at its northerly and southerly ends, will
tie into a terrace formation, comprised of fine, mediwm and coarse
sand, This terrasce is terminated on the west, adjacent to the flood
plain of the Connecticut River end on the south, adjacent to the
Hockenum River, by a well=defined erosional slope or benk about 15
feet to 20 feet high,

 Sediments beneath the flood plain, in their order of occurrence,
are mede up of {1) alluvial silt and sand immedietely below the surface,
{2) medium and coarse sand, and (3) glacial varved clay and silt,
Compact glacial till occurs beneath the varved clay and on the deeply
buried rock., Throughout the swale section, at the northerly end of
the project, extensive organic accumulations ogeur. The top of the
varved clay and silt formation, adjacent to the Conmecticut Riwver,
ranges between Elevations =15 and -25, Beneath the terrace formation,
adjacent to the Hockenum River, this sams varved clay and silt formation
occurs at about Elevation 20, Several deep borings, made to develop
the full thicimess of these deposits, indicated that the underlying
rock surface dips toward the east, and correspondingly that the thick=
nesé of the ¢lay and silt formetion incresses in this direction. Omne
boring located in the Hockanum River valley penetrated this formation
for a depth of 200 feet, without locating any esgentially different
material, whereas farther west, adjacent to the Comnecticut River,
borings showed considerably less thickness. Thé distribution of the
various overburden materials is shown on Plates Nos. Lt to 9, inclusive.

D+ NATURE OF BXCAVATIONS, « BExcavations, exclusive of those re~

guired for embankment meterials, will be made for toe trenches, drains



and storage pond, and stripping of topsoil throughout the foundation
area. Excavabions to a depth greater than usual will be required in
the foundation at the northerly end of the project, in order to remove
unsteble deposits containing large amounts of orgenic meteriel,
Excavetion of the storage pond, involving approximately 127,000 cubic
yards will be carried to a depth of © to 12 feet in & very moist
deposit of silt and fine sand,

E, SUBSURFACE LEAKAGE, - Seepege through the dike foundation will

be controlled by providing drainage, and held to & minimum by utilizing
to best advantage the natural conditions supplemented by impervious
construotiogs. Where the alluvial deposits are sufficienfly thick and
uniformly disbribubved to form a natural impervious blanket, no special
treatment is proposed except to provide drainage and adeguate joining
of iﬁpervious dike blanket with the netural impervious soil. Where
these alluvial deposits heve been pertially eroded, ceusing the natursl
foreshore blanket to he of inadequate quality, an impervious blenket
will be constructed, as for example in the stretech of dike between
Station 17L+50 and 184+50, Throughout the easterly end, adjacent to the
Hockeanum River, the impervious dike cub~off will contact an impervious
varved clay and silt formation. At concrete stop-log structures, steel

sheet piling will be used.



IV, TFLOOD HYDRAULICS



Iv. FLOOD HYDRAULICS
. ‘\‘

A. DESIGN FLOOD. - The design flood on which the dike grade is

based is ?he meximum prediected flood reduced by the 20 reservoirs in-
cluded in the Comprehensive Plan. The determinafion of the meximum
vredicted flood is discussed in Appendix 1 of "The Report of Survey

and Compfehensive Plan for the Comneoticut River," dated March 20, 1937,
Tt heas & peak discharge st Hartford of %18,000 c.f.s., approximately

10 percent greater than the maximum flood of record. See Secticn VII,
Paragraph A.

B. FREEBOARD, - The survey report proposed a uniform freeboard
of 3 feet for both concrete walls and earth embankment. This was based
on considerations of wave fetch and velocity. The Board of Enginecrs
for Rivers and Herbors recommended that, since the entire reservoir
plan might not bhe effective for some time, the earth section be raised
2 feet. The freeboard as designed is therefore 5 feet for the earth
dike and 3 feet for the concrete walls.

C. LOCAL CONDITIONS. ~ During major floods a portion of the

discharge leaves the main river channel, flows down the East Hartford
swale, and rejoins the river below East Hartfora, thus dividing the
Tovm of Eest Hartford into two parts, It is estimated that in a majer
flood such as that of 1936 as much as 25 percent of the total flow at
the time of peak discharge is by-passed through the swale, Upon éomr
pletion of the entire proposed Bast Hartford dike, the flow down the
swele will be cut off, and all the flow will be confincd in the main

river channel, between the Hartford dikes on the right side of the
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river, and the East Hartford dikes on the left. Flood stages between
the two cities and at points upstream will be somewhat higher because
of this confinement wntil the reservoirs are comstructed. These in-
creases in flood heights were considered in fixing the dike grades.
The Hartford dikes on the right side of the river are being con-
structed with a top elevation approximately 6 feet above the official
gredes established by the Board‘of Enginesrs for Rivers and Harbors.
The additional costs of raising the elevation of the local protection

works 1s being contributed by the City of Hartford.

-1l -
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V. LABORATORY AND F¥FIELD INVESTIGATION OF SOILS

A, CLASSIFICATION OF MATERIALS. - The Providence District has

adopted a convenient gystem of $oi1 elassifiocation having rigidly
standardized terms., In this classificetion soils are divided into

16 classes as shown graphically on Plate No. 12 and described in Table
No. 1. Soils of wmiform grain size are designated by even numbers,
soils of wvariable grain size by ddd numbers, and grain size limits of
- materials follow the M. I. T. Classification except thet size demarca-
tion between gilt and coarse clay is not 0,002 mm. bub varies from
0,006 1. to 0,0006 mm.

B. GRAIN~-SIZE ANALYSIS, - GrainQSize curves of samples were ob-

tained by sieve and hydromster tests run on representative samples for
each stratum encountered, generally in each exploration. These materials
were classified and grouped into sedimentary units as shown on Plates '
Nos. L to 9, inclusive, entitled, "Subsurface Explorations.” Plates

Wos. 1%, 1L, and 15 show typical grain-size curves for the various mate-
rials selected for embankment use,

C.  WATER CONTENT AND VQID RATIO. = Webter contents and void ratios

were determined by means of paraffined soil cores. In addition, water
contents were determined by sealed jar samples representing foundation
strata and borrow areas.

D.  PERMEABILITY. - Coefficients of permeability for foundation

and embankment materiels were determined by falling head tests using de-
serated water. This water was obtained by spraying tap water into a

vacuum chamber, after the system developed by Bertram,

- 12 -



TABLE NO. 1

PROVIDENCE SOTL GLASSIFICATION
UNITED STATES ENGINEER OFFICE
PROVIDENCE, RHODE ISLAND

CLASS f DESCRIPTION OF MATERIAL
1 fGr&ded from Gravel to Coarse Sand. - Contains little medium sand.
2 Co&rse to Medium Sand, - Contains little gravel and fine sand.

AN

fGraded from Grevel to Medium Sand. - Conteins little fine sand,
]

Med um to Fine Sand. - Confalns 1ittle coarse sand and coarse silt.

Graded from Gravel to Fine Sand. - Contains little eoarse silt.

-Flne Sand to Coarse Silt. - Contains 11ttle medivm sand and medium
:  silt.

fGraded from Gravel to Coarse Silt. - Contains little medium silt,

Coarse to Medium Sil%t, ~ Contains little fine sand and fine silt.

Wioel=]oiw

Graded from Gravel to Medium 8$ilt. - Conbains little fine silt.

10

]

Medium to Fine Silt, - Containg little coarse silt and coarse clay.
~ Possesses behavior characteristics of silt.

1GC

‘Modium $ilt to Coarse Clay., - Comtains little coarse silt end
. medium clay. Possesses behavior characteristics of clay.

11

Graded from Gravel or Coarse Sand to Fine Sll‘b° - Conbains little
coarse clay.

12

Fine 8ilt to Clay. - Contains little medium silt and fine clay
(colloids). Possesses behavior characteristics of silt.

12¢

Clay. -~ Contains little silt. ©Possesses behavior characteristics
of clay.,

13

‘Graded from Coarse Sand to Clay. - Contains little fine clay
{colloids). Possesses behavior charscteristies of silt.

#r o0 aaflae ve exfes w2 aeJue as

13¢

Claz. - Greded from sand to fine clay (colloids). Possesses be-
havior characteristics of clay.

-~ 13 -



E. CONSOLIDATION, - Consolidation tests were run on undisturbed

semples L-1/L" in dismeters obteined in ten 6" bore holes scattered
throughout the Hertford asrea, These ten bore holes sampled the seme
goneral stratum of gray varved clay overlying red varved clay and all
results were considered in the analysiss A special series of consolida-
tion tests were run with 3" diameter rings and loaded to 20 tons per
square foot to determine the preconsolidation load for use in settlement
analysis. Consolidation characteristics for a typical sample are shown
on Plates Nos. 16 and 17.

F.  SHEAR, - Shearing resistance of embankment materials was de-

termined by direct shear tests. After the sample had completely con-

solidated under the normal load, horizontal strains were applied at a

constant rate of 0.06" per minute. Typical results for the impervious
and pervious meterisls are shown in Plates Nes, 18 and 19,

Shearing resistance of the soft clay in the foundation was deter-
mined by means of unconfined compression quick tests on undisturbed
samples coated with vaseline to avoid capillary pressures. Results of
a typical test are shown in Plate No. 20. The clay was also tested by
direct shear and Plate No. 21 shows a shear test envelope obtained by
plotting all results of direct shear bests on the Hartford wvarved clay.

G. COMPACTION. - Compaction tests based on the Proctor analysis
procedure and on Terzaghits relative density method were performed on
impervious and pervious embenkment materials respectively. Plate No. 22
is a typical compaction curve for the impervious material. In addition
to preliminary tests on borrow materials, much date were available from

control tests giving compacted weights actually attained with these same

-1l -
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meterials in pervious embankment work. These data were considered in
compiling the compaction characteristics as summarized in Table No. L
entitled, "Summery of Materials Available,"

H. FILTER TESTS. =~ Model filter tests were run in Lucite tubes

to determine specification limits for a two layer protective filter be-
neath the toe drains. Table No. 2, entitled, "Results of Filter Tests,"
summarizes these investigations, Flate No., 23 shows grain-size curves
of the samples used in the tests., Plate No. 2l shows recommended speci=-
fioations for the filter as derived from these tests.

I. OTHER TESTS. - Other tests included specific gravity, organic
content as measured by loss on ignition, atierberg limits, and a special
series of consolidation tests run on peat from the swemp area at the
north section of dike.

J. SETTLEMENT., - Settlement of the dike will occur due to con-
solidation of the soft clay in the foundation. Consolidation tests used
to determine the preconsolidation load indicate that in the past this
clay has carried a greater load than that of the present overburden.

The magnitude of this past load is represented by a former land surfeace

at about Elevation 36, which is approximately the elevation of the presend
bluff., It is fortunate-that the clay has been subjected to this past

load as it can be reloaded to the former load with only minor settlement
resulting., Only when the new load exceeds the peast or preconsolidation
load is the settlement per unit of load large. Settlements of this dike
in general arc minor as the new load is but little above the preconsolida~

tion load.
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TABLE NO.2
EAST BARTFOURD DIKE, EH.3 to EH.5, INCLUSIVE
RESULTS OF FILTER TESTS
13 13 1t 3 H 2.
TEST & BASE MATERIAL ' FILTER MATERIAL . 1+ GRADIENT & DU%;TION R BMATES
oo U TUSaPlE | PROTOTYPE | Ton AP0 B oupip | P potoTypE | N MalD0 1 OF TEET P omsr ! :
tbast Hartford : Foundation 1:North Meadowe 1 1t t ] ]
BA-C1 8ilt : 1
P oW S B e I oS R G
:Clags 13-11 ) : 1:Class 2 1 portdon) 13 t : :
tNorth Meadows t T2 1 Gravel t 1 [} t t At start of lest base washed slightly Into filter
1EF=30, L3R 1 River Sand 1 1t Gravel Ssmplé ;1 BRedding ' t1 t [ tlayer under influenoe of vibration, Thiz due largely
2 : (ooarser t 0.kl 11 1 {Upper t 0.27 s 10,8, 2hra,  stable i 4y unduly high acoumulation of velds at top of
1Class 2 t portiom) 11 Class 1 3 limit) : it : z ifilter.
tEast Eﬁrtfzrd 1 Foundation Tt t Gravel ) 11 P t tBase materlal showed oracking along bottom where in
1BA-Clld, B 3 8ilt : 1t Gravel Ssmpls : Bedding t 13 H [ toontact with filter, (ombination considered on border-
3 1 r (finer [ Lokl 1] #2 1 {Lower H 0.38 te 2 t 3 days H stable tline of stability,
iClass 13-11 : portiom) 11 Class 3-1 :  limdt) 1 13 1 1 t
tBast Hariforé ¢ Foundation™ : iz t ) 3 t 18,6 t 1lday ¢ tBase matarlal penetrated filter at Teaat I/Z In,
L tBAWCILY, BL H 511t 1 1 1t Gravel Sample 1 CGrawvel [ it 35,8 ¢+ 2days * Partial :Semple reduced in length to inordase gradient and in-
] N 31 t (ﬂn:: y : 4 11 3 t Bedding 1 0.3 ¥} % s : Failure ;oreased disturbsnce of base neotived.
iClass 1 portlon H 1t Class 1 H ' 11 1 Total ¢ t . :
tEast Harfford 1 Foumdatlon K 1 Gravel 3 tt 1 : sFailure appeared at start as base materfal washed Through
5 1BA-C141, BL s silt : 1.5 13 Gravel Sampls : Bedding 1 Moderately :: o, Py g ! Zail :filter layer and was wcoelernted by vibration. At end of
[ : {Piner ' ¢ 11 s (upper 1 dense 1t 3 oy UF®  test base material was distributed through filter and
:Claszs 13-11 - : portien) : 1 s limit) H 1t 1 H approx. 50 gms, bad washed through intc pan.
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Plate Yo, 25 shows an analysis for settlements of the Main Street
stop~log structure. The original highway fill was gradually installed
from 1875 to 1932 and is assumed to have reached ultimate settlement.
Recent f£ill, added on the west side in the period of 1932 to 19LO, is
still setfling. Additional loads contributed by dike and concrete wall
will result in further settlement., This plste shows simplified rec-
tangular losds, btriangular loads, and line loads used to approximate
the actual loadings. Stresses due to these simplifisd loadings were
computed from charts based on the theory of elasticity prepared by
Jurgenson, Nemark, and Fadum, and are plotted in the stress diasgrams

in the lower half of the plete. Settlements were then computed from

the relation AH = av_“éﬁ H
(=]
wherse NH = settlement

H = thickness of clay
&p

n

load increase determined from stress diagrams

]

8y = coefficient of compressibility determined

from consolidation tests

e = void retio of clay
From the results of numerous consolidation tests om the Hartford cleay,
average values of ay were determined as:
For loads greater than the preconseolidation lead: 1.2 x 102 oem2/gnm.
For loads less than the preconsolidation load: 6.6 x 10”0 om2/gn.
The term Q:pH represents an area function on the stress diagram., Appro-
priate areas were debermined on Plate No. 2% and combined with the

proper value of ay to give the settlement.
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Rate of settlement is based on actuel ¥ate observed at the South
Meadows Station of the Hartford Electric Company which rests on 50 feet
of this same clay. The rate at the Main Street stop-log structure was
adjusted for a thickness of 100 feet of clay in pfoportion to the squares
of the thiclkness.

The final settlement is composed of two parts: +that due to the
recent f£ill and thet due to the new dike and wall. Pletes Nos. 26, 27,
and 28 show the combination of these two influences into a final time-
settlement curve for 3 points at ends and center of the concrete structure.

Information on availablé records for sebtlement of the highway fill
was sought from city offieials end the highway department. None were
available. However, water mains have been functioning in this £ill sinece
1890 and heve exhibited no leaks due to merked settlement. From this
information 1t is considered that settlements computed for the stop-log
structure represent s reasonable estimate,

Settlements have been estimated at other points on the dike as
shown in Table No. % entitled, "Estimated Settlements.”" These settle-
ments vary with the thickness of clay and all are relatively minor,

K.  STABILITY. - A stebility ?roblem exists in the south portion
at the stop-log structure where the dike rests on the flood plain on
both sides of Main Street. Here a 32-foot dike is founded on about‘S
feet of sand beneath which is 100 feet of soft clay. The clay is
divided into 2 layers with red clay underlying = gray clay. The gray
clay is slightly weaker then the red clay and in analyzing the stability

of this section, failure surfaces have been considered for a deep slide
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TABLE HNO.

b

ESTIMATED SETTLEMENTS ON ¢ DIKE
EAST HARTFORD DIKE, EH.3-5

; BEIGHT : THICKNESS : THICKNESS ¢ ESTIMATED
POINT ¢ OF oF : OF + ULTIMATE
: DIKE : CLAY : OVERBURDEN : SETTLEMENT*
Station L5+00 ¢ 38 ¢ 100" 2yt : é"
: : Assumed : 3
Station 65+00 271 : 651 ; zht ; 5"
Stetion 90+00 : 27 20% ¢ Byt : 2"
Station 189+00 ‘ 251 : 601 3650 g"
Station 193+50 : 39! 80t s o . 1"
: T : :
Main Street Stop-Log Structure {see detailed estimate)
West End of Wall: - 3 100t - : L-1/2"
H H : H
Cemter of Fill s+ - + 1000 s - el
Bast End of Wall: - s 100 s - . Be1/2"

All values *+ 25%.



passing to the bottom of the gray clay. Plate No. 29 shows the results
of a stebility analysis by the Swedish Method of sliding surfaces for

a section similar to that finally adopted. The factor of safety is
given for 2 ecases ranging from 1.0i; to 1.39 depending upon the average
shearing resistance of the clay. The lower value corresponds to shear-
ing resistence of the clay of 0.28 tons per square foot which is an
average of unconfined compression tests. It is reasonably certain that
the clay has et least this strength as this amount is needed to maintain
equilibrium on existing slopes of the bluff. The higher value corre-
sponds to an average resistance in the clay of 0,375 tons per square
foot which hes been taken as a conservative average of direct shear

test results {see Plate No. 21), The best estimate of stability factor
of safety lies between these two values given. The effects of several
other types of berms were also analyzed. Plate Ne. 3l shows the adopted
section which employs a foreshore berm whose weight provides resistance
ageinst overturning. _

A similar stability problem occurs at Station 193+60 where the
dike crosses the lowest portion of the flood »lain and rests directly
on 85 feet of the same soft clay. At this point berms have been added
on both sides of the dike to meintain stability. Stability factors
of safety for this case are approximately l.1 for rapid drawdowvn on
the riverside and 1.2 for steady seepage on the landside. Both values
are for the lower shearing resistence of the clay of 0.28 tons per
sguare foot and will be higher for the upper value of 0.375 tons per

square fooct,
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L. BORROW AREAS. -~ Two borrow areas are proposed as shown on

Plate No. 10, entitled, "Borrow Areas.”
Borrow Ares A" located in the Connscticut River bed north of the

railroad will be the available source of pervious materials for embank-

“ment construction, This area was previously used in the comstruetion of

Nofth Meadows Dike, Hartford, on the opposite side of the river. These
river sediments are composed of coarse to fine sand, Classes 2 and Ly,
interstratified with beds of mixed maberials greded from gravel to fine
sand and coarse silt, chiefly Class 5. They oceur to a depth of 5 to

15 feet below the river bottom. The quantity aveilable is far in excess
of that required for construction. Cross sections of these areas are
shovm on Plate No. 11, entitled, "River Cross Sections.”

The principal source of impervious mabterisls is Borrow Area "E"
located in a thickly wooded section approximately 1-1/2 miles cast of
the center of operations. The formation is composcd of compact, mized
materials graded from gravel and coarse sand to fine silt, chiefly
Classes 9 and 11, The natural water content is only slightly above
that necessary for meximum compaction. Tiiis piv was used on construc~
tion of East Hartford Dike, Item LH.2, in 1959; 19L,0. No trouble
should be experienced in placing this meterial. The quentity available
is in excess of that required for oonstructione

An additional scurce of material is the excavation for thé storage
pond in the south porticn of the dike. This area contains a flood plain
deposit of silt, Cleasses 8, 10, and 13- 11, The natural water content

is very high, about 38 percent, which is aporoximstely 1l percent above
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‘TABLE NO, 4

STMMARY OF MATEREALS AVAILAPLE

SITE _ EAST BARTFORD DIKE, EH.Z-§

Unoompacted imper- : 63,000

wious foreshore sFill Hens,:

Storage Pond
Excavation

:Flood plain silt,

0.00% %0 0,01 :  25° - Ot

tRange 18 to 34

3
+ Renge 80 to 102

: .
t Range 19 to 67

ESTIATE ¥O. 2 DATE DECEWBER 26, 19L0
MATERTALS REQUIRED ; MATERTALS AVAILABLE
[ . i 1QUANTTIY, « 1 §:.%} [ N t Al 3
TYPE : qgégxggr,: SOURCE : CU. YOS, : CLASS AND TYPE :  COEFFICIENT . :INTERNAL FRICTION, ATER 1 FETORT, NATIRAL
g WIS, EXCAV.MEAS, ¢ 1k = (M.8EC. x 1078 , g 1 CONTENT, £ : LBS., PER CU, FT,  : DATER CONTEXT
H - H H . 2 2 H H 3
Impervicus ¥ 214,000 : Auple 3 Cohesiwve glacial 111 ‘Range 0,003 to 0.1 :Range 26° - 35° tRange 8 to 11  ;Range 121 to 234 1 Range 8 to 15
- :Fill Meas,: Borrow Arss "E 1250,000+ ¢ Classes 9, 11 & 11-13 tAVg: of B tests 0,02:Avg, of 5 tests :  Avg, 9.5 1AVE. of 62 tests 127.7 31 Avg. of L6 tests
{Riverside blanket t . ' 1 : s 899 300 3 3 . . s 12.0
on dike) t 220,000 H H H t Basedion prelim, laboxatory tests plus field yesults
t Exoe¥v. = t ) % H obtained on E. Hartford, 19%9 Seotion EH.2 1
3 Maas, t k] 1 3 : 2 Tt s
. Pervious [} ] t tCoarae to Medium Sand B ] Basedion prelim, laborastory tests plus Ileld results
“{Body of Dike) t 1 : Ample :Classes 2, h=2 & & t 1 cbtained on E. Hartford, 1939 Section EH.Z2 and
) : : 1 3 : - 1 No. Meadows, 1939 Seotion Ht.lL 1
Forth Portion + 437,000 ¢ Borrow Area M When:dredgad directly imto sRange 150 to GO0 : o ) 1Bange 92 - 10F 3
T Dredged lnto place M1l Meas,: from Comn, River : - place and without rollling, :  Avg. 250 ;30 -0 r = s Avz. 100,0 : ---
' t T 1 ~When:hguled Imbo place and tHanige 35 to 110 3 50 ' ] Range 100 - 116 t
South Portion : 220,000 ¢ oompasted by rolling, s AvE. T0 - s oY s -
redged to stockpiley Fill Meass t H t t H 1 H
haunled into plave H] 1 t : 1 H 1 H
and rolled, t B51,000 H t 1 : H 1 :
3 Total 1 1 i : : g 1
Misc, Fill ™. : 1 T : Propertias when ocompacted - obtained from tests on similar material iu Borrow Area Q¥
H s
H

blanket, Sta.l7L-185;

:108,0001 :Classes 8, 10 and 13-11.

Fstimated 1

3

Avg. 2L.5

: Avg. of 18 tests 93

s Avg, 38.5

H
and berms each gide : 75,000 1 Borrow Area "H" ! H s : - : t
of Main st, % at t Excav, t ¢ Material to be placed im 5poil berms and foreshore blanket without particunlar compaction requirements,:
Sta. 193. 1 Meas., : :__ Full canpaction not feasible due to high natural water content, t
t H H H : H H H H
Topaoil . I3 : : s 1 ' :
. i H 3 H . : t t - t H :
Forth Portion + 20,000 : Borrow Area "C" ¢ Ample : 1 : : :
H z 3 1 1 1 1 1 i
t ' t H ¥ T H H L]
South Portion + 17,000  Storage Pond Exe 120,000 + 1 i 1 t : [
1 soavation Borrow Arsa : T : 1 : s :
: iy . % 3 t : t
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optimume. Results of grain-size tegts and a typical compaction test are
shown on Plates Nos. 15 and 30 respectively.

AméuntS'of materials availeble and their suitability are summerized
in Table No. L. Grain-size curves of typical meterials in Areas "A" and
"E" are shown on Plates Nos. 13, 1i, and 15.

M.,  FOUNDATION CONDITIONS. = The major portion of dike is founded

upon the flood plaing of the Connegticut and Hockanum Rivers where the
foundation can be divided intc five general layers as follows:

1. A natural silt blanket from 1 teo 20 feet thick forms the
uppermost strabum. This is composed of random impervious silty sands
end silts, Classes 6, -8, 10, and 13~ 11. Coefficient of permeability
renge is 0,01 to 2.5 x 10‘b-ch%ec. Where this blenket is of substan-
tial thickness, it will effectively reduce underssepage.

2. Beneath this silt blanket is a fairly continuous layer of
random pervious meterial consisting of fine silty sand, Clesses 4 and 6.
Coefficient of permeability range_is 1.0 to 15 x 10~k cm/seo.

3. Below the random pervious stratum is a pervious layer of
medium to coarse sand which commwmnicetes with the sand in the bed of the
river, This layer is continuous under those sections of dike on the
flood plain and consists of Classes 2, L, and 9- 5, Coefficient of
permeabllity range is 25 to 100 x 10-L om/sec,

L.  The thickest foundation deposit is a stratum of soft

‘varved clay varying from 20 to 120 feet thick. It haes a naturel wvoid
ratio of about 1.5 and its water content of LO to 60 percent is gbout
equel to the liquid limit. Results of typical tests for consolidation,
wnconfined compression, snd direct shear are shown on Plates Nos. 16, 17,
20, and 21 respectively.
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Values of the preconsolidation load, determinzd from consclidation
tests, show thet in the past this clay supported a load greater than the
present overburden. The former load carried by the clay has been esti-
mated as that due to an old lend surface at elevation 36 which represents
a continmaation of the present bluffs on which the City of Bast Hartford
is located.

5. The bottom soil layer is o thin stratum of compact glacial
till overlying rock.

At the north portlon of the project, approximetely between Staotions
L0+00 and 53+00, the dike crosses a swemp where the surface deposit is
a layer of soft peat from 5 to 12 feet thick., This peat is expbremely
compressible and possesses & very low shearing resistance. The natural
water content ranges from 100 to 212 percent end the organic content
as measured by loss on ignition ranges from 20 to 60 percent. This peat
is a very umstable foundation material and will be completely removed
from within the coniines of the dike.

At both ends of the project the dike becomes a low embankment run-
ning across the present bluff. HNere the clay is relatively close to the
surface and is overlain by an overburden of pervious to random pervious
sand.

The reilroad fill is composed of a medium sand, Classes 2 and L,
end is reasonably compzet. Borings on the sides of this fill consistent-
ly encountered riprap and large stone a few feet below the surface. The
railroad grade has been raised in past years and it is probable that this

stone served as facing on the original embaniment,
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The east side of the Mein Street £ill beneath the highway is =
moderately compact sand which vas used in construction of the original
roadway and street car embankment. In recent years this £ill has been
extended by dumping rubbish on the west side. The outer portion of the
west edge is a 1oose rubbish f£ill which will be removed to solid material.
The inner porition of the fill is composed of silty grevel, clay, and some
silt, with occasional pockets of ruvbbish., This inner section of the fill

is more compact and will be sabisfactory for the light load of the wall.
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Vi. EARTH EMBANKMENT DESIGN



VI. EARTH EMBANKMENT DESIGN

A, MATERIALS AVAILABLE, - The materials avaeilable for embankment
construction and their suitability have been discussed in detail in
Section V, Paragraph L,

B. ECONOMY OF CONSTRUCIION, - Borrow ares investigations and

construction costs based on dike construction by this Distriet in Hartford
and Best Hartford, Connecticut, indicate that pervious borrow material

can be obtained most economically by dredging from the river. Factors
contributing to ‘the selection of dredged borrow ﬁaterial are noted below,

1, The source of borrow materisl for the perviocus embankment
is located conveniently in the bed of the Connecticut River adjacent to
the dike,

2, Ample water is aveilable for sluicing operations.

3+ Water ocontent of the material does not effeect the con=
tinuity of operations as would be the case with rolled material from
borrow pits on shores

L, A1l meterials sluiced are used to the best advantage.

5« There is insufficient volume of borréw material for
rolled pervious embankment within reasonable access, except in the
terraces north end south of Bast Hartford, The river terraces are not
a desirable source as this land is valuable for raising tohacco and for
housing developments which are rapidly spreading due to activity of air-
eraft plants in Bast Hariford,

6, The materials from the river bed will have a more favorable
coefficient of permeability, thus rendering the dike safer by rapid
drainage,

The pervious materials dredged from the river bed are limited to
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Borrow Aree "A", the available material in the river bed below the
Memorial Bridge being reserved for construction purposes in Hartford.
The method of construction anticipated for the "North Seotion" includes
pumping of dredged materials directly to the dike, raising the embank-
ment in layers and allowing the fill to drein with a minimum of spreading
or compacting operations, In this method excess water and fines will be
wested over a wasteway and deposition of materials will be controlled,
if necessary, by baffles, Sluicing directly into the dike is not con-
sidered practicable for the "South Section" due to the distance from

the river and dredged sand will be stockpiled and then hauled and placed
in the embarkment by rolled fill methods,

It is estimated fhat about 25 percent of the material excavated
from the storage pond, which is the portion lying above the normal water
table, will be placed as random fill in the embankment section. An
allowance for a shrinkage of about 15 percent has been made in the
estimate, The remaining meterisl below the water table as stated in
Section V, Paragraph L, contains a high water content and past éxperience
indicates that the meterial cannot be economically or properly compacted,
It is planned however to utilize this material for the spoil berms which
have been added on each side of Main Street and between Stations 192+00
and 19400 %o increase dike stability. This meterial will also be used
in an impervious foreshore blanket between Stations 174450 and 184+50,
For these uses_complete compaction is not necessary for stability and the
material will be placed without rolling other than that contributed by

trucks and bulldozers in the placing snd spreading operstions,

C, GENBRAL DESIGN AND CRITERIA, - The design of the embankment in

general is based on standerd sections adopted by the Providence District
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and found to be particularly suitable for this Connecticut River area,
The standard sections were adopted after considerable stability analyses
determined that they were stable under the worst possible conditions of
sudden drewdown of river, lubrication of soil particles in the riverside
slope and inappreciable cohesion between the particles. The dike founded
entirely on soll will consist of a large volume of sand dredged from the
Connecticut River provided with an impervious rolled fill blanket on the
riverside face contacting either a horizontal blenket or cuteff at the
riverside toe of dike, A small rolled filled section of random material
from the cubtoff trench and storage pond excavations will provide a
trensition from the blanket to the pervious section. Typical cross
sections of the dike as designed are shown on Plates Nos, 32 to 36,
inclusive, Some seepage will occur through the dike, but owing to the
marked difference in permeability between the impervious blanket on the
riverside and the free«draining pervious body of the dike, the line of
saturation will be well within the landside toe, and any seepage flow
will pesss harmlessly into the toe=trench draine. Seepage through the
foundation will be controlled by the use of adegquate steel sheet pile,
blankets and cutoff trenches, The several types of cutoffs are discussed
in Parsgraph D«2. The toe drains end drainage system are adequate to
carry awey the seepage. The dike will be constructed to satisfy the
Tollowing design criteria:

(1) The crest of the dike is at such a grade that
there is no danger of overtopping when the design flood occurs, {See
Section IV, Paragraph A, )

(2) The freeboard is sufficient to greatly reduce

the danger of overtopping by weves, (See Section IV, Paragraph B.)
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(3) The slopes of the dike are such thet, with the
meterials used in construction, they will be stable under all conditions.
(See Paragraph C.)

(L) The line of saturation is well within the land-
side toe, (See Paragraph C.)

(5) Water which passes through and under the dike
will, when it comes te the surface, have a velocity so smell that it is
incapable of moving any of the material of which the dike or its foundation
is composed. (See Paragraph C.)

(6) There is no possibility for the free passage of
wa.ter from the riverside to the landside face._ {See Section III, Pers-
greph E, and Seetion VI, Paragraph D-2.)

(7) ¥o material soluble in water is used in any part
of the dike. {See Section V,)

(8) The foundation is sufficiently steble to resist
undue stresses caused by the embankment load. (See Section V, Paragraph K, )

(9) Seepage through the dike end its foundation will
be reduced to a btotal quantity well within economic pumping limitations.
(See Section VII, Paregraph C,)

D. PFMBAWKMENT AND FOUHDATION TREATMENT. - The surface of the exist-

ing ground along the dike alignment varies from Elevation 3,0 to Elevation
L7.0 mean sea level datum and the top of dike grade varies from Elevation
L3,0 to 39,1, Allowing a freeboard of 5 feet the dike will be subjected
to a maximum head of 32 feet., The embankment design provides a top width
of 10 feet throughout its eatire lengbth, and side slopes varying as

follows:



Station 31+50 to 308+50; 1 vertical on 2 horizontel both sides.

Station 39+00 to 99+40; 1 on 3 both sides,

Station 170400 to 199+10; 1 on 3 both sides,

Station 200+L0 to 207+10; 1 on 2-1/2 riverside and 1 on 2 1and§ide.

Staetion 208+60 to 221+20; 1 on 3 riverside and 1 on 2 landside.

Station 222410 to 2L1+15; 1 on 2-1/2 piverside and 1 on 2 landside.
Transition sections are provided at the chenge in side slopes. Slopes
are to be dressed with topsoil and sodded and seeded except where riprap
slope protection is provided. Special features of the embankment and
foundation treatment are expleined in the following paragraphs.,

le Riprap slope protection. ~ High velocity flows in

the river make it necessary to provide riprap protection for the slopes
of the dike at several locatlions to prevent erosion, A sbtudy of the
flows in the river, with allowsnee made for the new conditions and re-
sulting higher velocitiss, indicated that the riprap was required at the
following locations: From Station L7+50 to Station 99+h0; from Station
170400 to Station 174+00 and a% the ends of the embankment on either side
of Mein Street stop-log and wall., Protection of the reilroad embankment
which is exposed to the river is provided by riprap on both upstresm and
downstreem slopes, The riprap will be hand-~placed %o a thickness of

12 inches mnd will rest on & Owinch bed of gravel which is designed to
prevent undercubbting of the riprap. Gutters paved with grouted riprap
will prevent surface water from undercutting wheres the riprap slopes
contact the original ground surface at either side of Main Street,

Ze Under seepage control.-Various types of treatment are

vsed to eontrol underseepage depending upon foundation conditions. These
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come under tne general elegsiricatvion ol cut-ofl trenches, blankets,
berms and sheet pile cutoffs which are described in detail in the follow-
ing parsgraphs:

2e Type A, - Between Stations 225+30 to 2h0+9é and
193+60 to 208+20 a stratum of material composed of sand, silt and some
£ill overlies a relatively impervious material which necessitates the
use of a deep cutoff trench through the pervious material to prevent
excessive seepage. The width of trench in execess of design requirements
for the thickness at the impervious cutoff will be backfilled with
pervious meterial fo permit as much economy as possible,

be Iype B. ~ A shallow cutoff trench about 5 feet
in depth will be used 4o penetrate a natural silt blanket existing along
the dike alignment between Stations BU+50 to 96+L0 and 18L+50 to 192+50,
The primary use is for inspection of the dike foundation.

os Type C. - Between Stations 17,450 and 184450 it
was found that a satisfactory and economical cuboff could be obtlained
by the use of & blanket extending laterally about 200 feet beyond the
riverside toe of the dike, The blanke®t ranges in thickness from 5 to
3 feet and follows the undulating surface of the land, Material from
the storage pond excavation will be ubtilized for +this blanket,

de Type D. - Between Station 39+30 and Station 550
a blarket type cutoff was found to be satisfactory and economical. A
horizoatel impervious blanket about 60 feet wide extending from the
riveraide toe of the dike over the existing ground surface and varying
ir. éeptih from 3 feet at the dike to 2 feet at the riverside edge of the

Sisulet; which will be reinforced by an additional blanket of spoil
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material thet will be obtained from the excavation necessary to obtain
& suitable foundation for the dike, will be placed over the impervious
blanket, This upper blanket will extend from the dike over the fore-
shore from 150 to 200 feet, The depth will vary from 3 to 10 feet at
the riverside edge of the impervious blenket and will be sloped away
from the dike., The spoil materials used are well adapted to growing
vegetation and will be seeded, It is believed the extra thick leyer
of this spoil material, altﬁough not select impervious, will prove
satisfactory as a blanket, As this meterial comes from adjacent spoil
its use should result in economy, At Station 39+30 the impervious sec-
tion of +the blanket will be extended over the slope of the bluff to
Station 37+60 to reduce seepage wnder the dike,

es Type E. - Foundation soil in the vicinity of
Main Street is unstable and a berm is used to provide stability. The
berm extends along the riverside of dike between Stations 208400 and
221+20 and will have a Ju-foot top width, A similar berm is used at the
south swale crossing between Stations 192400 and 194+00 except the top
width is about 70 feet, The top of berm will be sloped from the dike
and is about 1D feet above the original ground surface., The side slope
will be 1 verticsl on L4 horizontal, No additionel protection against
seepapge L8 necessary due to the increased path of seepage effected by
the barri. A complete cutw~off 1s purposely omitted to permit drainage
nf tlo sortion of the dilke located below the level of the drain., Also
the Lo part of the impervious blanket is placed within the body of
bowy diiee Co prevent a b10W'as water drains out of the dike after sudden

varszer oy of the flood,
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fo Iype Fe = It was found necessary to use sheet
piling between Stations 170+00 and 177+00 as the upper or impervious
stratum of the foundation has been removed by erosion or other agents,
exposing the layer of Class 2 and U sands which is open to the river,
Between Stations 220430 and 225+30 sheet piling was necessary because
of the pervious nature of the material under the dike,

3. Toe drsins, = Landside toe drains are provided
throughout the-entire length of the dike, their function being o insure
the line of saturation within the pervious section will be kept well
awey from the landside slope. At the extremities of the embankment
where the dike heights are less than 5 feet no drains are provided. To
prevent fine silt washing into and clogging the drain a two-layer filter
will be provided, This filter will consist of a coarse gravel bedding
adjacent to the drain with an intermediate layer of sﬁnd to prevent the
foundetion silt washing into the gravel bedding. The pervious material,
Class 2 sand, as dredged from the Connecticut River, is satisfaotory
for this intermediate layer and no special selection will be needed,

In places where the gravel bedding is within the body of the dike or
is in contact with foundation soils coarser than Class L, the first
filter layer of sand will be omitted,

L, Special foundation treatment. - At the north portion

of the project epproximately between Stations LO+00 to 53+00 the dike
crosses the swale where the surface deposit is a layer of soft peat
ranging from 5 to 12 feet in thickness, This peat is a very unsteble
foundation material and will be completely removed from within the

confines of the dike, The explosive method as used for removing peat
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in highway construction was studied but was inapplicable due to the
extreme width of the ares to be excavated, Consequently the peat will
be excavated by the usual methods and spoiled in front of the dike as
mentioned in Paragraph 2 d,

Foreshore berﬁs are provided to improve the stability of the dike
foundation in the vicinity of Main Street and at the south swale crossing.
Design analysis for the solution of this problem is treated in detail
in Section V,

B¢ Access ramps. ~ Ramps are provided which will permit

access to the meadows and property adjacent to Saunders Street and Brewer
Lane. These ramps are necessary for fire protection end access to lands
adjacent to the dikes, Remp No. 1 &t Stetion TO+4O and Ramp No. 2 at
Station 175+30 provide access to the meadows. Ramp Nos. 3 at Brewer Lane
provides éccess to Saundsers Stréet from Central Avenue which would
otherwise be interrupted by the dike construction. Remp No. L permits
access to the property on the riverside of Rrewer Lene, Ramps Nos., 1

and 2 have a meximum grede of 7 percent and top width of 10 feet with
side slopes 1 vertical on 2—1/2 horizontal. The road surface of Ramp

No, 1 will be macadamized on the riverside of the dike to prevent

erosion by river currents. The dike and ramp slopes forming a gutter
will be paved with grouted riprap, Remp Fo. 3, located at Sfation 2%9+80,
wﬁll heve a top width of 20 feet and o macadamized road surface 16 feet
wide with side slopes 1 on 1l=1/2, A maximum grade of 5 percent occurs

at the Saunders Street end of the ramp. At the intersection of the dike
and ramp slopes, a grouted riprap gutter will be provided. No, 4 remp,
located at Station 2h0+50, will have & top width of 10 feet and a grads

of 10 percent, with side slopes 1 on 1l-1/2,

e



6, Removal of old sewer pipes, = In the preparation of

the foundation for the dike various drainege and sewer pipes will be
encountered, In the case of storm sewer pipes, connection will be made
to the dike drainage system and the sanitary sewer will be provided with
an outlet conduit under the dike which can be closed during flood periods,
Pumping stations will be provided for pumping sewage and storm water

during periods of flood,
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VII, HYDRAULIC DESIGN

A. DESIGN GRADE AND FREEBOARD. - The elevaetions to which the

dike and wall have been designed were based on the greatest predicted
flood, as modified by the approved Comprehensive Plan of twenty reser-
voirs, plus a design freeboard of app;éximately 5 feet for embankments
and 3 feet for concrete walls, as recommended by the Board of Engineers
for Rivers and Harbors,

The followinhg table lists the adopted grades for the tops of the
dikes. Grades are straight lines between the stations shown. These
grades apply to all of the dikes included in the dike protection for East
Hartford. Dike constructed under previous contract is so indicated.

TABLE NO. 5

DESIGN GRADES

Location Diks Type Station Grade

North end of dike (high ground Eerth 21 + 55 (&) L3,0
near Green Terrace) -
Bend in dike at Conn. River u L7 + 73.2 43,0
Just upstream of R.R. Bridge " 96 + 85,2 L2,5
Just downstream of R.R.Bridge " 99 + L0 Lo,7
High ground N. of Conn. Blvd, " 129 + 50 Lo.5
High ground S. of Conn, ﬁlvd. 1 130 + 70 39,9
(Sta., 1LL+60,7 to Sta. 150+12,7 conerete well 2 ft, below earth dike)
Bend in dike at Conn. River Earth 170 + 00 39,1
Bend in dike at Conn, River " 170 + Q0 39.1

South end of dike (high ground
near Sawnders Street ) " 240 + 88 (+) 391

Note: The data included between the broken lines apply to a portion of
the East Hartford Dike constructed under one separate contract, .
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B. SPECIAL PROTECTION, - In the zone of the railroad bridge,
protection of the riverbank upstresm of the bridge to prevént ultimate
undermining of the dike, protection of the bridge itself against scour
by excessive river velocities, and general improvement of flow conditions
in order to reduce meximum velocities and provide better utilization of
the free area under the bridge, are necessary to insure the safety of
the dike, For general plan and detsils see Plates Nos, 37 and 38,

Four elements in the general comstruction scheme are adopted to
accomplish the desired protection: (1) timber-pile groins projecting
from the present riverbank are designed to halt recession of the left
bank due to erosion, {2) a dumped rock blanket on the river bed wnder-
neath the railroad bridge to prevent dangerous scouring action, (3)
comprehensive borrow excavetion in the river channel to promote more
even velocity distribution as the flow approaches the bridge opening,
and (4) the removal of all trees and growth along the riverbank on the
Hartford side (right bank) of the river, The fourth item is not covered
by this contract, but the work will be carried out as a separate project.

The work proposed under Item (3) involves practically no additional
cost since the material excavated will be used in the dike, It is neces=-
sary only to fix the limits of the borrow srea in such & mammer that two
spans of the bridge that are not carrying much flow now will be more
effective in carrying their share of the total river dischgrge.

The work plenned under Item (L) will improve approach and retreat
conditions near the two end spans of the bridge.

C. DRAINAGE SYSTEMS

1. Sewers

a8, General, ~ Provigion has been made to collect the
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seopage passing through and under the dike together with local runoff
and discharge it back into the river by gravity ordinarily and by means
of pumping during flood periods, The seepage is concentrated in the
toe drains on the landside of the dike. The dike toe drains in the
northern section will drain into an existing dibch through the swale
to the storage ponde It will be necessary to enlarge and regrade the
existing ditchs The dike toe drains in the southern section are con-
nected by laterals Lo a cowmon collector drain located outside the toe
of the dike, The collector drains discharge into the storage pond ad-
jacent to the pumping stabtion at the swale,

be Amount of flow, -~ Computations were mede to determine

the probeble amount of seepage under and through the dike and the loeal
runcff that could bhe expected, These quantities were increased mate-
rially in order to provide adequate factors of safety and for other
local runoff connections in the future. Where the dike intercepis con-
centrated natural surface drainage, catch basins are provided, Catch
basins are provided to drain the water from all low spots created by
the construction of the dike, except that at several points thesg low
undrained places were filled to avoid having excessively deep sewer
trenches., Existing storm sewers are intercepted by the collector drsins, -
The sewers have sufficient capecities to take care of storm rumoff,
sanitary flow and seepage, |

ce Collector drains, = The collector drains, of concrete

pipe, run parallel to the lendside toe of the dike between the dike sand
the right of way line, except a section west of Main Street where the

drain follows Pitkin Street and discharges into the swale, which drains
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to the storage pond and outfall, The Town of Fest Hartford will con-
tribute the costs of intercepting their storm sewers and the proportionate
part of the drainsge system due to such interception,

de Toe drains, =~ Rock toe drains were selected for the
dike between Stations L0+00 and 96+00., The toe of the dike at this
location is about level with the meximum weter surface in the storage
pond during periods of flood. Draining waber from the toe drains would
not be practical under such circumstances., The natural ground slopes
from the toe drain toward the drsinage diteh in the swale, which will
permit natural drainage except during flood periods when the storage
pond is filled to maximum elevation. In generel, a gravel filled toe
drain with vitrified cley pipe is used, Ivery third length of pipe is
perforated, The greater portion of the toe drains contact fine silt
and to prevent clogging of the drain, a filter is used, The dimensions
and proportions of the toe drains are based on the standards adopted by
this cffice,

2, Pumping stations., = The dreinage area enclosed by the

completed dikes is diwvided into three separate tributary drainage areag
which require three pumping siations, The E,H,2 Analysis of Design
describes the Cherry Street and Pitkin Street Stations. These stations,
together with the Meadow Hill pumping station will be built under
separate contracts,

8, Meadow Hill pumping station. - This station was lo-

cated after studies were made to determine the most practical and eco=-
nomical site, The south end of the swale wos selected as it is the
lowest point in the drainage area and is the existing outlet for the

greater part of the drainage in this area,
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It will be required to handle the storm run-off and senitary
sewage from 980 acres, of which 450 acres are low-lying meadow land
entirely undeveloped, and 530 acres are developed {commercial and
residential). A storage pond L0 acre-feet in capacity will be con=
structed in order to reduce the required pump capacity.

The developed area is served by a separate system of storm drains
ruming normal to Prospect Street and discharging directly into the
swale. The total maximum capacity of all these drains is estimated %o
be 98 c.fes. According to local authorities the existing system is
adequate. The existing 30-inch intercepting sewer rumning along Pros-
pect Street and discharging into the Hockanum River collects all the
senitary sewage from the area tributery to Meadow Hill Pumping Station.
For the present state of development it is estimated that the meximum
flow is 14 c.f.s.

Since L6 percent of the total area is not provided with drains,
the sewer capacity cannot be considered a criterion of pump capacitys.

It was necessary to construct a storm hydrograph based on drainsge area
characteristics,

Installed pumps for storm run-off will have a maximum capacity of
156 cefes., divided between three units. The station will be built to
accommodate e fourth unit if, through future development, added capecity
is found to be necessarys. A smell pump capable of discharging 15 c.f.s.
at meximum head will be provided to handle sanitary sewage only, If in
the event future improvements are made to the present sanitary sewer
systems, which will eliminate the functions of this pump, the installation
will be of value to the station for additional cepacity and flexibility

for handling storm drainage and seepape,
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%e Outfalls,

8. General, - There will be Ly outfalls constructed under
the dike to discharge the drainage from the protected areas, The Pitkin
Street and Cherry Street outfalls have been built. The Meaddw Hill out~
fall at the swale will be constructed adjacent to the Meadow Hill pump-
ing station prior to the building of the dike at this locetion. An
existing 30-inch vitrified clsy pipe sanitary sewer will be replaced
under the dike by a cambered cast iron pipe with a flexible coupling to

permit settlement without danger of breaking.

bs Swale drainage outfall, = The'outfall at the Meadow

Hill pumping station will discharge all drainage, including sanitary
sewage under pressure during flood stages snd surface drainage and
seepage by gravity during normal river stages. A concrete pressure
conduit will be constructed to discharge the drainage from within the
protected area., This conduit will be built in conJunction with the
Meadow Hill pumping sbtation which is to be a separate contract.

s Sanitary sewer outfall, ~ A 50-inch vitrified clay

pipe sanitary sewer passes through the dike alignment and discharges
into the swale on the riverside of the dike. A 30-inch cast iron pipe
installed with a camber and flexible joint which will permit settlement
without danger of bresking will replece the vitrified clay éipe under
the dike. A wvalve chamber built on the landside of the dike will permit
discharge through the pumping station during flood periods or gravity
discharge through the sanitary sewer condult during normal perieds. The
conduit will be imbedded in imperwvious material with concrete seep rings

constructed to prevent piping. The sanitery sewer cast iron conduit



replacing the vitrified clay pipe will be built under this contract
and will precede the embankment construction at this location.

Ly  Storage pond. = A storage pond comprising about 7

acres of the swele area will be located on the north side of the Meadow
Hill pumping station, Factors contributing to the inclusion of a
storage pond in conjunction with the pumping station ere:

{a) Low cost of lend,

{b) Use of materials in embenkment,

(¢) Reduction in installed pumping capacity.

(d) Greater efficiency and regulation in the
operation of the pumping station,
The elevation of the original surfece at the site of the'storage pond
varies from L to 15 feet and will be excavated to Elevation L,0, mean
sea level datum. Considering the maximum elevation of water surface
in the pond is Elevation 10,0, the capacity will be LO acre-feet. The
determination of pumping capacities did not counsider effective the
existing storage in the swale, which is about 27 acre-feet below Ele-
vation 10,0, as this would place restrictions on the future development

in this aresa,

2  Brook diversion ditch. - The dike is built across
the bed of an existing brook near the foot of the bluff at Greén Terrace,
A diversion ditch will be excavated on the riverside of the dike cutting
off the bend in the stream bed which will be under the dike. The ditch
will be excavated 10 feet wide on the bottom with side élopes 1 vertical

on 1-1/2 horizontal and will be about 950.0 feet long and 7.0 t feet deep.
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VIII, sTOP-L0G STRUCTURES

A. RAILROAD STOP-LOG STRUCTURE,

1. Location. - The dike alinement determined the location
of the railroad stop-log structure on the New York, New Haven and
Hartford Railroad embankment., For general plan and sections, see Plates
Nos. L2 and L3,

2. Base elevation. - Auger borings were taken at the railroad

embankment to determine the nature and bearing ability of the £ill. Ow=
ing to some doubt as to the bearing ability of the railroad embankment
£ill, it was decided to design the stop~log structure with its base slab
bearing upon the original soil at the base of the railroad fill. Rail-
road service will be maintained by using sheebt steel shoring as shown on
Plate No. L43.

3., Width of opening. - The width of the stop-log opening was

based on the rellroad requirements of 9 feebt on either side of the center
lire of tx.c™  Further adjustments were made to provide additional width of
opening on account of curvature end superslevation. These resulted in an
inerszase of 1 foot, making the opening 19 feet wide.

L. TWingwalls, - The stop-log structure is connected to the
embankment on either side by cantilever type wingwalls constructed with
seep fins for preventing seepage of water along the concrete.

5. Cut~off, - It was necessary to use a gsheet pile cut-off
under the stop-leg structure to control the uplift under the base slab
and to satisfy requirements for economy. A blenket cut-off would not
have given & long enough path of seepage to sufficilently dissipate the

head., Suitable drains have been provided to carry off the seepage.
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6.,  Shelter site for stop-log timbers, - A convenient site for

the stop-log sheltoer was provided by comstructing a berm on the landside
of the dike asdjacent to the stop-log structure, This arce was provided
without additionsal cost, as the £ill is a part of tho normal dike section.

B. MAIN STREET STOP-L0OG STRUCTURE,

1. Locetion, = Tconomic studics in conjunction with sonferonces

with representatives of the Town wore made to determino the most feasible
alincment bf tho dike and stop~log structure at this peint. The loecation
selected for the stop~log structure across Main Strect near the Hockanum
River will protect as much property as cconomienlly possible., For general
plans and sections, see Plates Nos, Ll &nd.h5.

2, Foundation. - Subsurfacc investigations at the site of the
stop-log structurc have disclosed the cxistence of a decp deposit of plas-
tic clay commencing & fow feet below the original ground surface undor the
highway f£ill and oxtending to bedrock 100 fcet down. An appreciable
amowntt of scttleoment is anticipatoed and computations indicate o varying
degree of sattleﬁent at different points, (See Section V, Parogreph J.)
Because of the grecat depth of plastic clay below the structure the econ=
omical solubtion is to control roather than prevent settloment of the
structure. The design provides for bearing piles of oaverage length under
the ends of the structurc and speeial vertical joints within the structure,
the functions of which are to control stresscs within and the movement of
the structure. The top of the stop-log stfucture end the wingwalls wore
rajsed 6 inchcs above the design grade to providc for settlement.

3, Width of opening. - The Main Strcet stop-log is designed

to accommodate two traffic lanes each 29*1/2 feet in width, an island 10
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feet in width containing a railroad track end two sidewalks approximetely
5w1/2 feet in width, giving s total width of the stop-log opening of 80
feet. The adopted plan having seven openings of equal length and six
structural steel posts was found economical and has the advantage of per-
mitting closure of some of the openings in anticipation of a flood without
undue interference to traffic.

Ly, Wingwslls. - The area in which the stop-log is constructed
contains restaurants and filling stations and the clear sPAces are neces-
sary for the normal cperation of these places of business., For this
reason the concrete wingwall for the stop;log structures is justified as
occupying less space than would be occupied by a dike, At thorends of the
wingwalls the sheet pile is brought up to the elevation of the top of
the wall and carried beyond the wall in either direetion, reducing eleva-
tion with steps, until it ends at the imporvious toe of the embankment.
This sheet pile is provided, in addition to the embankment core and the
seop fins on the concrebe wingwalls, to control secepage and sccurc the
ends of the concrete against boing washed around during floods,

5. Cubt-off, - The design provides for a steel sheet pile cube
off driven to impervious material under the stop~leg structure. An ox-
isting telophone conduit under the stop-log structure nocessitates the
construction of a coneretc manhole to pormit driving o continuous sheot
pile cut-off,

6. Toc drains, - Scepage will be drained by extending the
dike drains along the base of the concreote structure., The drains slope
from the center of Main Street %o the ombankment drainage systom on

either side.
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T. Shelter site for stop-log timbers and supports. = An area

on the cast side of Main Street and on the landside of the dike 300 fect
from tho stop~log opening has been provided for the ercetion of a shcelter
to house the stop=-log Timber and steel post supports. This site was
producod by filling an otherwise undrained pocket adjacent to Mein Strect
and locates the shelter at a conveniont distance from the stop-log struc=-

turce. No other satisfactory site is available,

-
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IX. STRUCTURAL DESIGN

A, GENFRAL. - Tho Fast Hortford Dike, Items BH, 3 to 5, includes
two stop-log structurcs, one to permit the Now York, New Haven and
Hartford Railroad to pass through the dike at Station 97+68 and the
other to allow possage of Mein Strect (U. S. Highwoy No; L) through the
dike at Station 213+33, Bach structurc consists of two wingwalls and a
barricr. of timber logs supportcd by vertical grooves in the wingwalls,
The highway structurc also has six romovablec supports. The cnds of tho
wingwalls have scop fins attached to form o cut~off into the carth dike,
The wingwalls arc connceted across the railroad by o sill, which is really
o cop on the stecl sheet piling. This $ill drops under the tracks and
clcars tho base of raoil by L inches, a dimonsion roquested by the rail;
road. The bottom log fits onto thié 8ill, Across the highwoy, the
wingwalls arc connceted by a basc slab which hag six transverse bcoms
in it at 11' 7" cec. The removable supports conncet to thesc booms, A
§ill runs ocross the entire base, flush with tho road surface, for the
bottom logs to rest on,

The span of the railroad stop-log structurs is 191 0" and a 12" log
will carry tho woter }oad for this width. Thc spon of the highway stop-//
log structurec, however, is 80'y ond this is broken up into seven shorter !
spans of 111 7" by tho:uso of six rcmovablc stecl supports which fit"
into sockets in the roadway, An 8" log is usced for this structurec,

B. GENERAL DESIGN DATA.

1. Goneral, = The structural design has been exocuted in ac-
cordance . with standard proctice. The specifications which follow cover

tho conditions affeeting the design of the reinforced concretc and

- L7 -



structural steol,

2, Unit woights, = The following unit weights for material

were assumed in the design of the structure,

Wotor 62,54 por cubic foot
Dry carth 100 # u "
Saturnted oarth 125 4 v o f
Conercte 150 # " i

3. Farth pressurcs. = In computing active ecarth pressures,

equivalont fluid proessures computod by the usc of Rankine's formula wore
uscd, They are as follows:

Bquivalent liquid pressure of dry certh =
25 pounds per ocublc footb. i

Equivalent liquid pressure for saturated ecarth =
80 pounds por cubic foot.

In computing possive resistances, Rankine's formule was uscd with
the coefficient of internal friction = 35 degrecs,

i,  Hydrostatic uplift,

o, Riverside of sheoet piling.

Full hend due to headwator,.

b. Londside of shoct piling

(1) At landward toc, full head due to tailwater,
(2) At sheet piling, full head duc to tailwnter plus
one=half the diffeorcence between headwoteor and toilwater,
{3) At intcrmediate points, the uplift was assumed
to vary wniformly with the distoncce from the too,
5. Overturning. - The resultont of all external loads, in-

cluding hydrostatic uplift and cxcluding basc prossurc, does not fall
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within the middle third under evory condition but under no condition
is the allownblo boaring value of the soil exccoded. For walls with
bonring piles, the rosultant falls within the rear piles In ovory.caso
tho pile speocified is of sufficicnt strongth to corry the maximum loading.
6. Sliding. -~ In gencral, the total horizontal forees duc to
external londs shall not excocd the resistonce awrilable from friction
and passive roeistance, The coefficient of friction usod is 0.45. For
walls with beoring pilos, the horizontal forees duc to external loads
shall not cxeeccd the resistonce available from possive pressurc and shoar
on the piles,
T Bearing, = The total bearing pressurc, cqual to tho sum of
hydrostotiec pressure plus the romaining offeebive base pressure, Shall
in no coase excced the maximum allowable seil pressurc, or pilc loading,
8, Frost cover. = All footing bascs shall lic at least 4

feot beneath the ground surfoce to avolid heaving by frost action.

9. Path of percolation, - Except wherce the steol shoot piling
is either driven to rock or extended a minimum distance of 3 feet into
an underlying strotum of impervious eclay, the minimum path of percolation
shall -be four times the head of water.

10, Structural steel. - The design of structural steel was

carried out in accordonce with the Standard Specifications for Steel
Construction for Buildings of the American Institube of Steel Construe-
tion,

11, Reinforeed concrete, = In general, all reinforced conerete

wos designed in accordance with the "Joint Committee on Standard Specifie-

cations for Concrote and Reinforced Conerete" issued in January 1937, oand



with the "Joint Code of the American Concrcte Institute and the Rein-
foreing Steol Institute for the Design of Coneretc and Reinforeced Cone

crote" issued in 1928,

6. Allowoble working strcss. = The allownble working

stress in conerete used in the design is based on a compressive strength
of 3,000 pounds por square inch in 28 days.

b, Flexurc (fc) - . Lbs. per sq. in.

Extremc fibre stress in comprossion 800
¢, Shear (v) =
Becams with no web recinforcement and
without spocial anchoragc « o « o o 60
Beams with no wob rcinforecment but
with speecial onchornge of longitudinal
SECel o o 40 o 6 0 0 0 6 s 0w s s 90
Beams with properly designed web rein-
forcemont but without speeinl anchoroge
of longitudinal st601 } s v e o e.e 180
Bo@ms with properly designed web reine
forcement ond with special anchorage
of longitudinal stecl o o o o 4 s .0 270
a. Bosd (u) -
In beams,.slabs, and one way footings 150
Where spocial anchorage is provided 300
The above strosscs are for deformed bars,

c. Bearing (£,) -

Where o concrcbte momber has an areco ot

locst twice the aren in bearing. . 500
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f£. Axiol comprossion (£,) - : Lbs. per sq. in.

Columns with loteral ticSe o. ¢ o o L50

g, Steel strosses =

TenSiOn s & 8 B 8 B B B &8 4 ® & B ® . ® 18000
Web reinforcoment o o ¢« o o o0 o o o 16000
h. Proteetive conercte covering -

Type of mombors Minimum cover in inches

Membors pourcd dircctly ageinst the ground L
Members oxposcd to carth or water but pourcd

AECINST TOTTE o o o v o o o o s o o o o o o o o 3
Por sccondary steel, such as tonperaturc ond

gpacor steel, the above minimum covor may

be docreascd by the diocmctor of the tempera-

turce or spacer steel rods,

Co BASIC ASSUMPTIONS FOR DESIGN

1. Loodings, - In genoral, ench member is dosigned to resist
the most unfavorablc combinabtion of loodings. The design flood clevabion
for the railroad stop-log structure is Elewvetion 42,5, end for the highway
structurc Elevation 39.1. The head is reduced duc to the constrictions
at the railrood and the Memorial bridpes; this accounts for tho difforonce
in dosign clevations, The prinecipal lozd en the structurces is from the
flood water, but the wingwalls arc also designed to retoin the scburated
dikec whon tho rivor hes roceded.

2. Moin Streot stop-~log structurc., = The highway stop-log

structure is designed as a counterfort wall, the romovable supports
being the counterforts. The logs corry tho water load into the removable

supports which in turn transfor the load to tho beonms ncross the b&39,



these beams then transfer the load into the base slab., The beams are
designed to carry the cbncentrated thrusts from the supports and the
slab is designed continuously under the beams, The timber iogs are
designed as simple beams supported at the ends. The wihgwalls are
designed as typleal cantilever floéd walls, except at the seep fins where
the walls are designed with the fins as counﬁerforts. The ends of the
wingwalls whiech tie into the dike are placed on concrete piles as the
bearing walue of the ground is poor. To allow for differential settle-
ment; a slip joint is provided in each wingwall near the seep fins. The
romovable support is designed as an "A" framc to rosist the direct load
and overturning moment from the logs., The support is madoe so that the
post and strut ecan be separately pinned to thoir base castings and then
swung together for the final comnecting pin to be driven im. Four small
removable hoist frames facilitﬁte the handling of the logs, and lateral
bracing is provided to hold tho "A" framcs vertical during orection.

3.  Rallroad stop-~log structurc, = The railrond stop-log struc-

ture hos no removable supports ond the ontirc wabter load is carried by
the logs into the wingwolls. Tho wingwalls arc designed as typleal
cantilovor flood wnlls, except at the scop fins where the woll is cons
siderod counterforted. The thrust of the logs.on the wingwalls causes
an eccentricity longitudinally along the base. This changes the base
pressurcs slightly and the basos are designed asccordingly. The timber
logs orc dosigned as simplc borms supporbted ab the ends. Two removoble

hoist frames are provided to facilitate the handling of the logs.
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X.  CONSTRUCTION PROCEDURE

A. SEQUENCE OF OFPERATIONS, = Assuming that the contract for the

work will be let on or before April 1, 1941 and construction will come-
mence on April 10, 1941, it is contemplated that the work will be come |
plcted by November 15, 1941, including sodding, sccding and-cleaning up,
although it is possiblo that these latter itams may have to be deforred
until the spring of 1942, To avoid the possibility of impounding woter
in the swalce the schedule will be orronged so thot et all times during
the construction of the cmbanimont o larger opening will be mointained
in thoe dike across the swole ot the dovmstream ond thon ot the upsircom
end or north crossing. In addition, tho cons$ruction of the conduit
from the Meadow Hill pumping station, not a part of this contraect, will
precede the placing of embankment materials at this location. It is
contemplated that the conduit will be completed by September 1, 1941,
thus allowing from September 15 to November 15, 1941 for the completion
of the embankment closure,

The following schedule shows the major items of work invelved, the
approximete guantities, and planned construetion peoriod for cach. The
schedule considers the effect of river stage fluctuaticns, a conbtinuous
record of which has becn kept for more than L0 yeors, Plates Nos. 2 and
3 are hydrogrophs for the Connecticut River at Hartford, Connceticut,

continuous from 1917 to 1938.

(Table on following page)
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Station 31450 to 99440 and Station

TABLE NO. 6

EAST HARTFORD DIKE

CONSTRUCTION PROGRAM

170 to 241+15

s Starting

- 5l -

First Segson : : : : :

Preparation of Site :ﬂpr.10,19hl:ﬂug.31, 19&1: 95 : SB.A.:O.él nere/day
Stripping | :Apr.lo,wul:Oct. 1, 191;,1:120 55,000 cy:1_|.60 c.y./day
Common Excovation 3May 1, 19&150015 15, 19&1:120 :2?6,000 cy:2,500 cvy./day
Embonkment, porvious zMay 1, 19&1 Nov. 1, 19&1:150 :790,000 cyzé,loo ey /dey
Emboankment, impervious Mo.y 1, 19L;1 Nov. 1, 19&1:130 :175,000 cy;1,350 0.y./day
Sodding and Sceding July 1 19b,1 Oot 1, 19141: 60 27 A.:o.hs aero/day
Stoel Sheet Piling -May 1, 191;1 :0ct. 1, 19&1:110 : 53,000 sf:LLBO s.f./doy
Riprap, hand ploced ~JUno 1 19hl.Nov. 1, 19h1=100 : 17,000 cy:170 e y./day
Drainage May 1 1941 ¢ Sopt 15, 1%1 90 ; - : -
Conereto Structurces .Juno i 19h1 Sopt 1 l9hl 60 : 1,300 cy:22 c.y./dey
Groins 'June 1 191;1 1Sept. 1 19&1 60 :1 »100 tons::EO tons/doy
Special protection at RR). = . f :
bridge, dumped rock ) Aug. 1 19h1 Scpt 15, 19hl Lo :8 ,500 tons:210 tons/day

Contract to be let on or before ipril 1, 1941

Completion of work - November 15, 1941

Number of calondar days for construction » 220
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1. Precporation of site, - The work involved is (1) cloaring;

(2) grubbing; (3) romoval of masonry foundations and structures. Clear-
ing consists of the removal of trees, brush and shrubs, and removel of
buildings under the dike sito. Grubbing consists of the removal of
stunps, roots ond vegetable growth over the aren clearcd ond under the
sitoc of the dike. Removal of any cecllar foundations, culverts or other
small structurces will then be accomplished.

2, Stripping. ~ When the site is clcared and grubbod, all
undosirable material under the dike site is then ramoved by stripping.

3. Excavation. - Whilo the site is being cluared, grubbed
ond stripped, oxcavations for the foundation of the eoncrete structures
moy be accomplished. Upon completion of the stripping, the toc trcncheg
may be excavated, one for drains ond the other for oxploration and cute
off., Material from these excavations may be used in the rondoem £ill
soction of the embanimeont,

L, Stecl shoet piling, - The stoel sheet piling will be

driven in those. portions of the dike wherce it is roquired boefore place=
ment of fill is startced. TUnder the coneretc structures it will be drivon
before concrete is placed,

5e Embankment construction, = As soon as the foundation and

toc trenches have been preparad and the tog drain congtructed, the ome
bankment construection will teke ploce. The Soubtheorn Seotion of the
cmbankment will be constructod contirely by the rolled £ill mothod and
in the Northern Section os much of the pervious portion of the ombank=
ment as procticable will be constructed by the hydravlie £ill mothod.

The pervious fill will be obtained from Borrow Arcn "A"., fThe imporvious
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£ill will bo obteined from Borrow Area "E', The random £i11 will come
from execavntions on the site provided the moterial is suitable. Rock
for the hond-placed riprap may be obtained from nearby quarries., It

is expceted that the rock will be placed as soon as practieable on the
amboniment f£ill, Usc of modern construction equipmont and standard
methods of construction arc contomplated throughout, The rolled f£ill
will bo placed by truck or crowler woagons ond rolled by shecp's-foot,
cylindrical, or dise¢ rollers, os may be required. Pnecumatic hand tompers
will be used in corners or ncar structurcs, The embankment is to be
built in one scason, oxcept sodding and secding which will be comploted
the following scoason.

6. Drainoge system, - Tho construction of the drainoge systems

should start as soon us practicable. It will be necossary to build the
outfall conduits first so that no deloy will be caused to the construction
of thoe dike proper. Excovation, pipe laying, ond bockfill may be com-
ploted bhefore the monholeos and wlve choambor are finished,

T Step-log structurcs. - Excavation for the stop-log struc-

turcs ond wingwalls will be started at the beginning of the scason. The
construction of the wall and related structurocs will then be started and
will be finished in advance of placing embonlmont at these locetions,

8, Miscelloneous., = Thoe placing of sod and riprap will follow

the construetion of the diko., The job will bo cleaned up as soon as

procticable.

B, LABORATORY AND FIELD T¥STS DURING CONSTRUCTION,

l. Embonkment construction, - The District Seoils Laboratory

at Providenece, Rhode Island, and tho field soils laboratory ot East
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Hartford, Commeccticut, will perform all tests neéessary to investigote
and rocord the  ghoaractoristics of the types of seil used in construc—
tion. Tosts will be performed teo actcrmine groin size classifications
of soils, wotor contents and density of meteriel in place, ond com-
paction charscteristics of borrow materials. Supplomentary shoear and
permoabiliﬁy teosts will also be made. Motorials used for cmboankmont
and thelr placement will be subject to close conirol before and dur-
ing conétruction. Scroénod grovel for the tooedroin ond riprap bocking
will be cbtained from corwmeorecial sources and will be subject to cheek
laboratory tests,

2. Foundation obscrvations. - As the vorious foundation

strota are oxposed in execavations, sampleos will be obbained for natural
density and rccord purposcs. Sctitlomont obscrvations will be mode to
check actunl sottlements agoainst predicted wvalues,

5 Conerete construction, - Motorials usod in tho making

of conerotc will bo tested at the Contral Cencrete Testing Leboratory,
West Point, Now York, The field tests will prinecipally bc uscd for
control of the guality of concrete during construction, Facilities
will be available for grading the aggrogoatcs, designing mixes, melking
of slump tcsts and for casting and curing concrete cylindors for com-
prcssion tests,

Cament will be tested by o recognized testing laboratory and
results of these tests will be known before the coment is used, Only
one brand will be uscd throughout at coch leecation, Finc and conrsc
aggrogates will be obtained from approved ecommeoreial sourcos, The amount

of water uscd for cach bateh of concercte will be predetcrmined: it will
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in general, bo the minimum amount necessary to produce a plastic mixturo
of the strength specified. Storage of cement ond aggregates; mixing and
placing of concrecte as well as plocing of reinforcement steel will be

supervised by Government inspectors,
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XTI SUMMARY OF COSTS

The total construction cost of the East Hartford Dike from
Station 31450 to Station 99+#40 ond Station 170+00 to Station 241+15 has
been cstimoted ot $1,315,000,00, including 10 percent for contingencios
and 15 percent for cngineecring oand overhond, This summary doos not in-
clude ﬁhc cost of any pumping stations. These costs have beon distributed

as follows:

a. Embankment $950,000
b. Concrete features 45,000
¢+ Droinoge systems 5L, 000
d., Stecl shecvt piling 8ly,000
©. Riprap and dumped rock 167,000
.-i' Miscellanoous 15,000

&. The embonkment item consists of all execavation ond fill for
the dike with cut~off trenech ond toc drains, grovel bedding, topsoil,
sodding and sceding, bituminous macadom rend surfacing and ramps,.

b. The concreote featurcs consist of all oxcoavetion ond back-
£11l, cement, concrcte, reinforecing steel, structural stcel, coppor
woter stops and conorcte bearing piles.

EA The drainage systems consist of all oxcavation and backfill,
tile pipe, reinforced concrete pipe, cost iren pipe, gntes, wlves,
cere of sewogoe ond wator during co@struotion and dreincge structures,

d. The shoet piling includes furnishing, placing ond driving
the piles,

e+ The hand-placed riprap consists of grovel bedding, furnisﬁing

ond placing the rock for riprap and furnishing and plocing dumped rock.



e Miscelloncous items include propoaration of site, miscellane-
ous fill and all other itcms not included under above Items a, b, c,

d, and e,
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WAR DEPARTMENT ' CORPS OF ENGINEERS, U.S. ARMY

CONSOLIDATION CHARAGTERISTICS
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WAR DEPARTMENT CORPS OF ENGINEERS, U.S. ARMY

CONSOLIDATION CHARACTERISTICS
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WAR DEPARTMENT CORPS OF ENGINEERS, U.S.ARMY

SHEAR TEST

SUPPLEMENTARY DATA SITE _EAST HARTFORD DIKE

Rate of strain 0,06+ in./min.
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WAR DEPARTMENT

CORPS OF ENGINEERS, U.S.ARMY

SUPPLEMENTARY DATA SITE _HARTFORD CONNECTICUT
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WAR DEPARTMENT CORPS OF ENGINEERS, U.S. ARMY
COMPACTION CHARACTERISTICS
' ‘ H SITE EAST HARTFORD DIKE
HOLE NO._BT=-FS __ .
DEPTH __3%.0 - 3,8
SAMPLE NO.___B2 N
131
- 130 H pH28,0
57
o
[T
© 129 : I .0
g 1 A
&) -‘ ﬂE E
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WATER CONTENT - PER CENT
Glass 11 SeL.No. EH.Lm-Cld
No. Blows/Layer 25
MATERIAL SCREENED OUT Area of Tamper,sq.in. 31416
Minimum Size, mm. __0.0 Weight of Tamper, Ibs. _5s5
Per Cent by weight 0.0 Fall of Tamper,in.____ 12,0
e at w(opt) = 0,292
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WAR DEPARTMENT

SOILS LABORATORY

NO. MESH PER INCH

CORPS OF ENGINEERS, U. S. ARMY

MECHANICAL ANALYSIS
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WAR DEPARTMENT No. MESH PER INCH CORPS OF ENGINEERS, U.S.ARMY
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WAR DEPARTMENT CORPS OF ENGINEERS, U.5. ARMY.
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WAR DEPARTMENT CORPS OF ENGINEERS, U.S. ARMY

COMPACTION GCHARACTERISTICS

SITE E.HARTFORD DIKE
- HOLE NO. BA-C1L0
10% ~ : DEPTH 2,2
- SAMPLE NO._B:
102
101 ' 46,0
5
o
[T
©Q 10 : EIoHL5 .0
2
3 : =
- !. w
o9 GHETTEEE AEEHLLL. O
o ; @
0 g b
2 98 : 43,01
3 g
a 0
é 97 ] 4-142-0%
o 3 o
9 SH AT L0
15
o s
" 9 P40, 0
9
97 l..} [/ :“‘ [' '\‘ “;:‘ : 4 HEHH- ;:J,E& &&*
9& 2 L[} < pd in 28
SOLCI':OO EH.Z)_B_CEd
WATER CONTENT - PER GENT
Class_ 8
No. Blows/Layer __25
MATERIAL SCREENED OUT  Areq of Tamper, sq.in. 3:1L16
Minimum Size, mm. 0,0 Weight of Tamper, Ibs. 5.5
Per Cent by weight 0,0 . Fall of Tamper, in. __12,0

e at w(opt) = 0,720

SOILS LABORATORY  pLATE NO 30 __ PROVIDENCE,R.I.
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WAR DEPARTMENT - CORPS OF ENGINEERS. U. S. ARMY
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